We investigated how two distortions of the speech signal -added background noise and speech in an unfamiliar accent -affect comprehension of speech using functional Magnetic Resonance Imaging (fMRI). Listeners performed a speeded sentence verification task for speech in quiet in Standard Dutch, in Standard Dutch with added background noise and for speech in an unfamiliar accent of Dutch. The behavioural results showed slower responses for both types of distortion compared to clear speech, and no difference between the two distortions. The neuroimaging results showed that, compared to clear speech, processing noise resulted in more activity bilaterally in Inferior Frontal Gyrus, Frontal Operculum, while processing accented speech recruited an area in left Superior Temporal Gyrus/Sulcus. It is concluded that the neural bases for processing different distortions of the speech signal dissociate. It is suggested that current models of the cortical organisation of speech are updated to specifically associate bilateral inferior frontal areas with processing external distortions (e.g., background noise) and left temporal areas with speaker-related distortions (e.g., accents).
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Introduction
Humans can generally understand each other despite a range of naturally occurring distortions to the speech signal (Mattys, Brooks, & Cooke, 2009) . Some distortions are related to properties of the channel between conversation partners (external distortions), such as background noise, interruptions or signal degradation due to speaking over a telephone (Davis & Johnsrude, 2003; Wong, Uppanda, Parrish, & Dhar, 2008) . Other distortions are related to the way in which the speaker produces utterances (speakerrelated distortions), e.g., those due to anatomical and physiological differences between speakers, differences in speech rate, accent differences related to speakers' regional background, and differences related to speech style such as mumbling, reading aloud versus spontaneous speech (Adank, Evans, Stuart-Smith, & Scott, 2009; Dupoux & Green, 1997; Floccia, Goslin, Girard, & Konopczynski, 2006; Peterson & Barney, 1952) . Both external and speaker-related distortions negatively affect speech processing: comprehension is generally slower, more effortful, and listeners make more errors * Corresponding author at: School of Psychological Sciences, University of Manchester, Zochonis Building, Brunswick Street, Manchester M139PL, United Kingdom. Tel.: +44 161 2752693.
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for distorted input (e.g., Adank et al., 2009; Dupoux & Green, 1997; Munro & Derwing, 1995; Plomp & Mimpen, 1979) . Recent behavioural studies have addressed the cognitive mechanisms underlying the way listeners process variations in the speech signal. For added background noise, it was shown that listeners rely on fine acoustic cues in the speech signal (Mattys, White, & Melhorn, 2005) . Mattys et al. demonstrated that listeners rely more on coarticulatory word-boundary cues in background noise than in quiet. Studies on how listeners process accent variation show that listeners perceptually compensate for speaker idiosyncrasies, such as ambiguous speech segments (Norris, McQueen, & Cutler, 2003) and accent variation (Evans & Iverson, 2003) , by retuning their internal (phonetic) category boundaries to fit those of the speaker when confronted with this type of variation.
In the last decade, neuroimaging studies have studied neural underpinnings of the ability to successfully comprehend distorted speech. Studies investigating the effect of external distortions on speech processing generally do so use added background noise (Davis & Johnsrude, 2003; Scott, Rosen, Wickham, & Wise, 2004; Wong et al., 2008) . Wong et al. presented words in background noise (multi-talker babble) in various signal-to-noise (SNRs) in decibel (dB) ratios (quiet, +20 dB, −5 dB) and reported an increase in the Blood-Oxygenated Level Dependent (BOLD) response for decreasing SNRs across a wide network of cortical regions, involving Superior Temporal Gyrus (STG) including Heschl's Gyrus (HG) 
